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Abstract. The object of the present paper is to show the rate of change of argdj(z) and argf(r) 
for certain analytic functions in the unit disk. 
1. INTRODUCTION 
Let A(n) be the class of functions of the form 
f(Z) = z + 2 at9 
k=n+l 
(n E N = {1,2,3, . ..}) (1-l) 
which are analytic in the unit disk U = {z :I z I< 1). Recently, Singh and Singh [3] have 
proved 
THEOREM A. If f(z) E A(1) satisfies 
Re{l+Z}<i (ZEU), 
then 
Re zf’(z) > o 
{ 1 f(z) (2 E U). 
More recently, Saitoh, Nunokawa, Fukui and Owa [2] proved 
THEOREM B:. If f(r) E A(1) satisfies the condition (1.2), then 
(Z EU). 
(1.2) 
(1.3) 
(1.4 
In order to derive our main result, we need the following lemma due to Miller and Jlocanu 
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LEMMA:. Let @,u, u) be a complex valued function, 
$:D-C,DcC’ (C is the complex plane), 
and let u = 211 + iu2, v = VI + iv2. Suppose that the function f#~(u, v) satisfies 
(1) r$(u,u) is continuous in D; 
(2) (1,0) E D and Re{q+(l,O)} > 0; 
(3) for all (iuz,vl) E D such that VI 5 q, 
Re{+(iw, VI)} I 0. 
Let p(z) = 1+ pnr” + p,+lf”+l + . . . be regular in U such that (p(z), q’(z)) E D for all 
ZEU. If 
then Re{p(z)} > 0 (2 E U). 
Applying Lemma, we prove 
2. MAIN RESULT 
THEOREM:. If f(2) E A(n) satisfies 
Re{l+#}<a (zEU), 
for some a(cr > l), then 
< 2a-n+t/(2a-n)2+8n 
4 
Proof: Define the function p(z) by 
rf’(z) 
- = P + (1 - P>P(Z) 
f(r) 
with 
P = 
20 - n + J(2a - 71)~ + 872 
4 
(2.1) 
(2 E U). (2.2) 
(2.3) 
(2.4) 
Then we see that p(z) = 1 +p,,r” +p,,+~r”+~ + . . . is regular in U. It follows from (2.3) that 
(2.5) 
that is, that 
a - ,B - (1 -&(z) - ~(~,‘~~~$~)} > 0. (2.6) 
Letting 
(2.7) 
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we have that 
(1) O(u, u) is continuous in D = (C- (7%)) x C; 
(2) (1,O) E D and Re{d(l,O)} = a - 1 > 0; 
(3) for all (iu2,u1) E D such that ul 5 w, 
Re{d(iua,ul)} = a - p - 
P(l - P)Ul 
,02 + (1 - p)%; 
nP(P - I)( 1+ u;, 
s Q - p - 2 {p’ + (I_ p,24> 5 O, 
because 
l<P= 
2a -n+J(2a-n)2+8n 
4 
Since q5(u,u) satisfies the conditions in Lemma, we have Re{p(r)} > 0 (2 E D), or 
Re zf’(z) 
1 > 
< p = 2a- n + (2a - n)2 + 8n 
f(z) 4 
This completes the proof of our main result. 
Taking n = 1 in our main result, we have 
Corollary: If j(z) E A(1) satisfies the condition (2.1) for some a(cr > l), then 
4 
(z E U). 
(2.8) 
(2.9) 
Remark: If we put Q = $ in our main result, we have 
(z E U). 
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